Altered skeletal muscle subsarcolemmal mitochondrial compartment during catch-up fat after caloric restriction.
An accelerated rate of fat recovery (catch-up fat) and insulin resistance are characteristic features of weight recovery after caloric restriction, with implications for the pathophysiology of catch-up growth and weight fluctuations. Using a previously described rat model of weight recovery in which catch-up fat and skeletal muscle insulin resistance have been linked to suppressed thermogenesis per se, we investigated alterations in mitochondrial energetics and oxidative stress in subsarcolemmal (SS) and intermyofibrillar (IMF) skeletal muscle mitochondria. After 2 weeks of semistarvation followed by 1 week of refeeding, the refed rats show persistent and selective reductions in SS mitochondrial mass (assessed from citrate synthase activity in tissue homogenate and isolated mitochondria) and oxidative capacity. Furthermore, the refed rats show, in both SS and IMF muscle mitochondria, a lower aconitase activity (whose inactivation is an index of increased reactive oxygen species [ROS]), associated with higher superoxide dismutase activity and increased proton leak. Taken together, these studies suggest that diminished skeletal muscle mitochondrial mass and function, specifically in the SS mitochondrial compartment, contribute to the high metabolic efficiency for catch-up fat after caloric restriction and underscore a potential link between diminished skeletal muscle SS mitochondrial energetics, increased ROS concentration, and insulin resistance during catch-up fat.